ABSTRACT
The Changing Landscape for Derivatives
Prior to the 2007-2009 credit crisis, the over-the-counter (OTC) derivatives market was largely unregulated. Two market participants could agree to any transaction they liked and then reach any agreement they liked on how the transaction would be cleared. They were also free to choose any arrangements they liked for the posting of collateral. This is no longer the case. The OTC derivatives market is now subject to a great deal of regulation throughout the world. The extent to which the OTC derivatives market should be blamed for the crisis is debatable, but regulatory changes are having more effect on this market than on almost any other sector of the economy. This paper outlines the changes taking place and examines their impact.
Trading Requirements
One of the post-crisis goals of regulators is price transparency. In September 2009, the leaders of the G20 nations agreed that "all standardized OTC derivatives should be traded on exchanges or electronic platforms, where appropriate." This has led most developed countries to look for ways of developing platforms for trading OTC derivatives.
The reforms are furthest along in the United States. Dodd-Frank Act, signed into law in the United States by President Obama in July 2010, requires all standardized derivatives transactions be traded on what are known as swap execution facilities (SEFs). These are very similar to exchanges. They are electronic platforms where any market participant can post a bid or an offer (or both). Furthermore, any market participant can accept the bid or the offer quote of another market participant.
SEFs are regulated by the Commodity Futures Trading commission (CFTC). The implementation of the rules mandating the use of SEFs started in October 2013. As time progresses the range of OTC derivatives that can be traded in the traditional way in the United States (i.e., directly over the phone or by calling an inter-dealer broker) will become progressively smaller. Some SEFs are operated by exchanges. For example, in November 2013, the CME Group announced: "CME Group's SEF will be available over CME Direct, and will offer customers the flexibility they need for executing swaps side-by-side with listed futures in markets where we have a strong presence. CME Group will initially focus on commodity products, and will look to develop additional markets over time with the industry."
Other jurisdictions are heading in roughly the same direction as the United States, but not as quickly. Also, at present they are not as dogmatic as the United States about requiring the use of electronic platforms for all trading. The European Union is introducing Organized Trading Facilities (OTFs). The rules surrounding the use of SEFs and OTFs are not exactly the same at present, but they both have the same objective: to facilitate the trading of OTC derivatives electronically and multilaterally.
The cost to the few large banks that pre-crisis controlled the lion's share of the derivatives market will be huge. They have traditionally been market makers and have earned a spread on all derivatives when dealing with other financial institutions and end users. When SEFs and OTFs become fully established, they will lose a large part of that spread income because the number of market makers will increase and the number of trades that occur directly between market participants who want to take opposite sides of the market will also increase.
Clearing Requirements
There are two main ways in which OTC derivatives are cleared: bilaterally and centrally. These Pre-crisis, about 25% of OTC transactions were cleared through CCPs and the remaining 75% were cleared bilaterally. This is changing. Regulators now require all standardized interdealer trades to be cleared through CCPs. Nonstandard transactions, some foreign exchange transactions, and transactions with non-financial end users can continue to be cleared bilaterally.
When the dust settles, it is expected that the pre-crisis percentages will be reversed with 75% of new OTC transactions being cleared through CCPs and 25% being cleared bilaterally.
The increasing use of SEFs, OTFs, and CCPs is one factor that will tend to make the distinction between OTC and exchange-traded markets less clear cut than it has been in the past. Indeed, an OTC trade on an SEF or OTF that is passed immediately to a CCP is very similar to an exchange-traded futures or options transaction where an electronic system is used to match buyers and sellers and trades are cleared through the exchange clearing house.
Trades that are not cleared through CCPs (referred to as "uncleared" in the regulations) will continue to be cleared bilaterally. But new regulations will require dealers to post initial margin Pre-crisis it was relatively rare for initial margin to be required in the bilaterally-cleared OTC market. The new regulations will therefore greatly increase the amount of margin or collateral required from derivatives market participants worldwide. We will move from a world where 25% of OTC derivatives transactions required initial margin to be posted (because they were cleared centrally) to a world where initial margin is required for nearly all derivatives.
As discussed by Duffie and Zhu (2011) there is one potential partial offset to the huge increase in collateral requirements mandated by the new rules. Under central clearing there is the potential for more netting. In Figure 1 , under bilateral clearing, a market participant has 7 different netting sets, one for each of the other market participants. Under central clearing there is only one netting set. Bank A can, for example, net its transactions where Bank B is the counterparty with its transactions where Bank C is the counterparty providing all go through the same CCP. Figure 1 , however, is a simplification. It suggests that the choice is between a 100% bilateral world and a world where all transactions are cleared through a single CCP. The reality is that a) there will be several CCPs and it is quite likely that they will not cooperate with each other to reduce initial margin requirements and b) some transactions will continue to be cleared bilaterally so that at least for a while we will be living in a world where part of a bank's derivatives portfolio is cleared centrally and part is cleared bilaterally. It is possible to come up with examples where the move to central clearing reduces netting because it breaks up existing netting sets.
1 (Pre-crisis a bank's nonstandard transactions could be netted with its standard transactions; this will not happen in the new world of derivatives.)
Reporting Requirements
Prior to the crisis, OTC derivatives trades were private transactions that did not have to be disclosed to an outside party. This has changed. Regulators in most jurisdictions now require all OTC derivatives transactions to be reported to a central trade repository. In Europe, the responsibility for this rests with the European Securities and Markets Authority ( 
Systemic Risks and CCPs
The key objective of regulators is of course to reduce systemic risks. Some commentators have criticized the new derivatives landscape as one where too-big-to-fail banks have been replaced by too-big-to-fail CCPs. It certainly would be a disaster for the financial system if a major CCP such as LCH Clearnet or CME Clearing were to fail. But it should be possible to design CCPs so that they are almost default-free. I will outline how the contract between a CCP and its members can achieve this shortly. A key point is that CCPs are much simpler organizations than banks. the last settlement at which the defaulting member posted variation margin and b) the unwind date. Given the way CCPs operate, this period should be little more than one business day.
There are two key advantages of the proposal in Hull (2012) . First, the CCP does not need to have any trading expertise in the products it accepts for clearing because the members take care of the unwind, The CCP is therefore likely to be prepared to clear a wider range of transactions.
Second, unwinding the transactions of a member will never cause a CCP to fail. Again, this is because the other members with opposite transactions always handle the unwind.
Liquidity
We have made the point that the new regulations will require derivatives market participants to post more collateral. Most of this collateral will have to be in the form of cash or government
securities. An increasing important consideration for all derivatives market participants is therefore liquidity. Not only will the collateral already posted be a drain on liquidity but banks will have to keep a sufficient quantity of liquid assets on hand to ensure that they are able to meet any margin calls they receive immediately. Basel III has recognized the importance of liquidity by proposing two new liquidity ratios that banks must adhere to. Capital has in the past been the key metric in determining the profitability of different business units and different projects at a bank. In the future a two-dimensional metric involving capital and liquidity is likely to be used. Often there will be a trade off between capital and liquidity.
Liquidity pressures are likely to increase because of another post-crisis change. Rehypothecation was common in some jurisdictions (particularly the UK) pre-crisis. It involved a dealer using collateral posted with it by one counterparty to satisfy a collateral demand by another counterparty. It is estimated that pre-crisis about $4 trillion of collateral was required in derivatives markets, but that because of rehypothecation only $1 trillion of new collateral was posted. In other words, each item of collateral was used on average four times. 
Conclusions
Post-crisis regulations have caused OTC markets to become more like exchange-traded markets.
Also exchanges are increasingly trying to offer less standard products to institutional investors in an attempt to take business away from the OTC market. As a result exchange-traded markets are to some extent moving in the direction of becoming more like OTC markets. Many CCPs and exchanges have a common ownership and will find areas for cooperation on margin requirements and business practices. Whether a transaction is being cleared through an exchange or a CCP may not be important in the future because it will be handled in the same way by the same organization.
What will the derivatives world look like in 15 or 20 years? As just mentioned, present trends indicate that there will be a convergence between OTC and exchange-traded markets and the distinction between the two will become blurred. But it should be acknowledged that there is no certainty that this trend will continue. The OTC market as it existed before the crisis was very profitable for a few large banks. It is possible that they will chip away at the regulations so that they are able eventually to find a way of creating a new OTC market somewhat similar to the one that existed before the crisis. A battle is likely to take place pitting the determination of regulators against the ingenuity of banks. 
